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[57] ABSTRACT 

To improve resistance to environmental changes and 
enhance system extensibility, the present invention provides 
an optical bus for transmitting an optical signal, which has 
dififusers distributed in a optical transmission layer to diffuse 
an input signal beam and propagate the diffused signal beam, 
and a signal processor for carrying out signal processing 
including transmission and reception of a signal beam using 
the optical bus. 

18 Claims, 7 Drawing Sheets 
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OPTICAL BUS AND SIGNAL PROCESSOR space interposed therebetween, the light emitting/receiving 

devices disposed on both front and rear surfaces of adjacent 

BACKGROUND OF THE INVENTION circuit boards need to be optically aligned with one another 

1 Field of the Invention all the circuit boards need to be optically interconnected. 

This invention relates to an optical bus for transmitting an 5 Fu ^ er r since ,he ^ emitting/receiving devices are opti- 

optical signal and a signal processor for carrying out signal caUy interconnected with a free space interposed 

processing including the transmission and reception of data ^rebetween, it is expected that a data transmission failure 

using the optical bus 15 cause " °y me occurrence of interference (cross talk) 

■ * r d a a between adjacent optical data transmission lines. Further, it 

2. Description ol Related Art 10 is also expected that a data transmission failure takes place 

Owing to the development of a very large scale integrated due to me Effusion Q f a signal beam caused by the envi- 

circuit (VLSI), the number of circuit functions of a circuit ronment within the frame of a system such as dust. Since the 

board (daughter board) used in a data processing system has ciicuii boards are arranged in series, when one of the circuit 

been greatly increasing. Since the number of signal connec- boards is removed, the connection of the circuit boards is 

tions to each circuit board grows as the number of the circuit 15 disconnected. To compensate for this disconnection, an extra 

functions increases, parallel architecture which requires a board is necessary. That is, the circuit boards cannot 

large number of connection lines and a large number of b e removed freely and the number of the circuit boards is 

connectors is being employed in a data bus board (mother fi xed 

board) for connecting circuit boards (daughter boards) by a daU technologv 

bus structure. Although the operation speed or a parallel bus ~ n , , , . , r . , T 

, . , t r . , . . 20 boards making use of a tree space is disclosed in Japanese 

has been promoted by enhancmg parallelism ^by increasing p^^^^xL^ed Patent plication No. Hei 6-93051. 

the number of layers of a connection line and reducing the ~, . . , ... , . . , „ 

. , , x J r A b , The technology disclosed therein is a system for optically 

line width, the processing speed of a system may be . . • u j l c &&%s&zJL&* t 

' . r . , <• «it_ a interconnecting circuit boards by means of an opttc^pam|S 

restricted by the operation speed of a parallel bus due to a «. . . t . , , j*rr - - a ^^S^s^Bx. 

* _j « Vl i* which ; iS;Constnicteo^yia;dr^ 

signal delay caused by capacity between connection lines «<. , - - ^..^^^^^..^^ ^wc^'^r^-y • : 

& , . • * 4l li r i * 25 element«provided i on t the' top surface of a plate having a twa* 

and connection line reastance. The problem of electromag- ^r&mSSm^S^m^^mSS^^&' 

netic noise (EMI : Electromagnetic Interference) caused by s.^ v^ 1 ^ * t -.%»>jA'c&*ti%&** «. * < . . u^~ t ., $ . .> . .v**^' ■* ,\> vs ; 

\ « , . * „ , t_ ' . ^system, light* emitted from one 'pomt: can^be^ connected^to 

an increase in the density of parallel bus connection lines J . tT , . . j « *u • •* u Li * l 

A . ... . .i , Ci . only one fixed point and all the circuit boards cannot be 

greatly restnetsunprovement on the processmgspeedof the inlegr ^ ly an eIectric bus Further> slnce the 

system. 30 svs tem requires a complicated optical system and is difficult 
To solve the above problems and enhance the operation to align elements, a data transmission failure is 
speed of the parallel bus, use of intra-system optical con- expected to occur due to interference (cross talk) between 
nection technology called "optical interconnection" is now adjacent optical data transmission lines caused by the dis- 
being studied. Various forms of this optical interconnection placement of the optical elements. Since connection infor- 
technology have been proposed according to the configura- 3 5 mation between circuit boards is determined bv the diffrac- 
tion of each system as described in "Teiji Uchida, The 9th tion &9jdng md reflection element arranged on the top 
Science Lecture Meeting of Circuit Packaging Technology, surface D f the plate, the system involves various problems 
15O01,pp.201~202","H.Tomimuroetal., Packaging Tech- such ^ low system extensibility because a circuit board 
nology for- Optical Interconnections", IEEE Tokyo No33 cmQoX ^ rcraoved f^y. 
pp.81-86, 1994", and "Osamu Wada, Electronics, April 40 

Issue, pp.52-55, 1993". SUMMARY OF THE INVENTION 

Out of various forms of the optical interconnection tech- fa view of tbe a5ove circumstances, it is an object of the 

nology proposed so far, Japanese Published Examined mven uon to provide an optical bus which has high resistance 

Patent Apphcabon No. Hei 6-22351 discloses an example in {Q environmental changes such as temperature variations and 

which optical data transmission system using a high-speed, 45 dust and is ble of easil attaching ^ deU ching a circuit 

high-sensiUvity hght emitting/receiving device is applied to 5oard freely in accordance with system extensibility and a 

a data bus In this example, there is proposed a serial optical &{ ^ ^ em pl oym g the optical bus. 

data bus for loop transmission between circuit boards in ™ . c . . . . „ - 

which a light emitting/receiving device is arranged on both ^ $5^ ^ P ° D 

front and rear sides of each circuit board and light emitting/ 50 a ve ° com P nses * 

receiving devices on adjacent circuit boards incorporated in C 1 " 1 ) a V^ty of signal beam input/output portions for 

a system frame are interconnected spatially optically. In this carrying out at least one of input and output of signal beams; 

system, a signal beam transmitted from one circuit board is ^ 

converted into an electric signal by an adjacent circuit board (1-2) an optical bus main body forming a common signal 

and further converted into an optical signal by the circuit 55 path for an optical signal to be transmitted among the 

board, and the converted optical signal is transmitted to the plurality of signal beam input/output portions, for diffusing 

next adjacent circuit board. Thus circuit boards are disposed and propagating a signal beam input from one of the 

in series and opto-electric conversion and electro-optic plurality of signal beam input/output portions and outputs 

conversion are repeated on each circuit board to transmit the the signal beam from other signal beam input/output por- 

signal to all the circuit boards incorporated in the system 60 tions. 

frame. Therefore, the signal transmission speed depends on In the optical bus of the present invention, the above 

and is restricted by the opto-electric conversion and electro- optical bus main body may have optical diffusion portions, 

optic conversion speeds of the light emitting/receiving provided corresponding to the plurality of signal beam 

devices arranged on each circuit board at the same time. input/output portions, for diffusing signal beams input from 

Further, since data transmission between circuit boards 65 the signal beam input/output portions, or a plurality of 

makes use of optical interconnection of the light emitting/ optical diffusers, distributed therein, for diffusing signal 

receiving devices arranged on the circuit boards with a free beams propagating therein. 
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Since the optical bus of the present invention has optical clad layers between the respective signal beam propagation 
diffusion portions or optical diffusers as described above to layers. Further, when the clad layer contains an absorber, the 
diffuse and propagate input signal beams, a signal beam absorber can absorb a signal beam propagating in a direction 
input from a certain signal beam input/output portion is traversing the clad layer and the light is further shielded 
transmitted to any other signal beam input/output portion 5 between the adjacent optical transmission layers, thereby 
without fail even when there are temperature variations and further reducing a cross talk between the adjacent optical 
the number of circuit boards optically connected to the transmission layers. When the above optical bus main body 
optical bus in the signal beam input/output portions can be comprises a shielding layer sandwiched between the clad 
changed to a value equal to or less than the maximum layers, a cross talk can be further reduced, 
number of the signal beam input/output portions, thereby 10 The signal processor of the present invention employing 
making it possible to construct a system which is resistant to the above optical bus comprises: 
environmental changes and extensible. (2-1) a substrate; 

FIG. 1 is a diagram showing typically the basic function (2-2) a plurality of circuit boards, each having mounted 
verification experimental system of the present invention thereon at least one of a combination of a signal beam output 
and FIG. 2 is a diagram showing the results of the experi- 15 terminal for outputting a signal beam and a circuit for 
ment - generating a signal to be carried out on the signal beam 

A 15 cm square, 1.1 mm thick transparent optical sheet output from the signal beam output terminal and a combi- 
bus 100 was prepared and an optical diffusion plate 101 was nation of a signal beam input terminal for inputting a signal 
arranged on the rear surface of the bus to have a light beam beam and a circuit for processing a signal based on a signal 
102a from a semiconductor laser 102 incident upon the 20 carried by the signal beam input from the signal beam input 
optical diffusion plate 101 from the front side of the optical terminal; 

sheet bus 100. This incident light beam was received by (2-3) an optical bus, fixed on the substrate, having a 
photodiodes 103a to 103d arranged at measurement points plurality of signal beam input/output portions optically 
pi to p4 shown in the figures. As a result, as shown in FIG. connected to the signal beam output terminals and the signal 
2, received light output voltage proportional to input signal beam input terminals mounted on the above circuit boards, 
intensity (intensity of the light beam 102a) was obtained at ^ forming a common signal path for an optical signal to 
all the measurement points pi to p4. be transmitted among the plurality of signal beam input/ 

In the above optical bus of the present invention, the output portions, for diffusing a signal beam input from one 
above optical bus main body preferably has a plurality of ^ of the plurality of signal beam input/output portions and 
laminated optical transmission layers for diffusing and propagating the signal beam to other signal beam input/ 
propagating independent signal beams. In this case, the output portions; and 

optical bus main body preferably has clad layers having a (2^) a plurality of board fixing portions for fixing the 
refractive index smaller than that of the optical transmission circuit boards to the above substrate in such a manner that 
layers, each of which is disposed between the respective 35 the signal beam output terminals and the signal beam input 
optical transmission layers. Each of the clad layer may terminals mounted on the circuit boards are connected to the 
contain an absorber which absorbs a signal beam propagat- optical bus at the signal beam input/output portions, 
ing in a direction traversing the clad layer. More preferably, sigrja j processor of the present invention employs the 

the above optical bus main body comprises the clad layers optical bus of the present invention as described above and 
having a refractive index smaller than that of the optical ^ a n ows f or high-speed communication of an optical signal, 
transmission layers and contacting with the respective opti- jhe present invention can be constituted such that, when the 
cal transmission layers, each of which is disposed between circuit board is fixed to the respective board fixing portion, 
the respective optical transmission layers, and a shielding me signa | output terminals and the signal beam input 
layer, sandwiched between the clad layers, for preventing terminals mounted on the circuit board are connected to the 
the propagation of a signal beam jumping over the clad 45 op tical bus, thereby eliminating the need for fine positional 
layer, alignment. This is detailed in the Description of the Pre- 

Since the optical bus of the present invention comprises a ferred Embodiments hereinafter, 
plurality of signal beam propagation layers, it is possible to i n tne arX) ve signal processor of the present invention, the 
transmit a parallel optical signal consisting of a plurality of a00 ve board fixing portion preferably comprises a board 
bits from one of the signal beam input/output portions to 50 connector for inputting and outputting an electric signal 
another signal input/output portion and transmit an optical between electronic circuits mounted on the circuit board 
signal from one signal beam input/output portion to other foed to the board fixing portion. When the board fixing 
signal beam input/output portions and another optical signal portion comprises the board connector, the board connector 
independent from the above optical signal from still other can oe used to align (optical connection) the optical bus with 
signal beam input/output portions to still other signal beam 55 the signal beam input terminal and signal beam output 
input/output portions simultaneously. terminal on the circuit board and input and output an electric 

In the present invention, it is not always necessary to signal, 
provide a plurality of signal beam propagation layers. Only i D the above signal processor of the present invention, the 
one layer may be provided to transmit and receive a plurality above signal beam output terminal and signal beam input 
of optical signals by discriminating them by the wavelength m terminal may be a light emitting element for emitting a 
of each signal beam or the like : signal beam and a light receiving element for receiving a 

When the clad layer is provided between the adjacent signal beam disposed at the positions of the signal beam 
signal beam propagation layers, it is possible to increase the output terminal and signal beam input terminal, respectively, 
propagation efficiency of a signal beam. Further, when a Or the above signal beam output terminal and signal beam 
plurality of signal beam propagation layers are laminated 65 input terminal may be the signal beam output terminal and 
one upon another, a cross talk between the adjacent signal signal beam input terminal of an optical waveguide for 
beam propagation layers can be reduced by providing the propagating a signal beam, respectively. 
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In the signal processor of the present invention, the above substrate 10 and circuit boards 40, . . . , 40 are detachably 
optical bus comprises a plurality of laminated optical trans- set in the board connectors 30, . . . , 30. 
mission layers and clad layers between the respective optical A power line and electric wires 11 for transmitting an 
transmission layers. Preferably, the clad layer contains an electric signal are provided on the base substrate 10 and the 
absorber for absorbing a signal beam propagating in a 5 electric wires U are electrically connected to electronic 
direction traversing the clad layer. This constitution can circuits 41, on the circuit boards 40, 40 set in the board 
increase the propagation efficiency of a signal beam and connectors 30, ... , 30. 

reduce a cross talk between the respective signal beam Each of me tne circuit boards 40 , . . . , 40 comprisesji^bt 
propagation layers. emittin g/receiving devices 42, . 77742relcrrconsisting of a 

According to a preferred embodiment of the present 10 paiTof light emitting/light receiving elements. When the 
invention, the above optical bus comprises a plurality of circuiri?o^nl~40 is"set"in~Uie"b^arcl connector 30, the light 
laminated optical transmission layers, clad layers having a emitting/receiving devices 42, . . . , 42 are optically con- 
refractive index smaller than that of the optical transmission nected to the optical bus 20 and arranged to face the optical 
layers and contacting with the respective optical transmis- transmission layers 21 of the respective signal input/output 
sion layers, each of which is disposed between the respective 15 portions of the optical bus 20 so that a signal beam output 
optical transmission layers, and a shielding layer, sand- from a light emitting element of the light emitting/receiving 
wiched between the clad layers, for preventing the propa- device 42 is input into the optical transmission layer 21 of 
gation of a signal beam jumping over the clad layer. the optical bus 20, diffused within the optical transmission 

layer 21, transmitted to the signal beam input/output portion 
BRIEF DESCRIPTION OF THE DRAWINGS 20 2 5 which faces the light emitting/receiving device 42 of 

Tne above and other objects and advantages of the another <*™& *>*d 40, and received by a light rec^ivin^ 
invention will become clear by the following description of element ° f ^J 1 ^ 1 eniitUng/receiving device 42 optically 
preferred embodiments of the present invention with refer- connected to the signal beam input/output portion 25. 
ence to the accompanying drawings, wherein: ^ A description is subsequently given of another embodi- 

FIG. 1 is a diagram showing typically the basic function menl of P rcsent w™*™- 
verification experimental system of the present invention; FIG. 4 is a partially enlarged view of the signal processor 

™„ - . j. i_**t. k c *u u shown in FIG. 3. In FIG. 4, the number of layers of the 

FIG. 2 is a diagram showing the results of the basic . . , 4 , t . j : , ... . ' . - 

c -c *• * * * ■ *- optical data bus is generalized and a shielding layer is added, 

function verification experiment of the present invention; r m . . , , * , . . 

„ . , , «■ . , ™ This optical data bus 20 is fixed on the base substrate 10 

FIG. 3 is a schematic structural diagram of a S1 gnal 30 and has a mulli . layer structure as show in the 

processor according to an embodiment of the present fi whidj ^ fomed b ^ tnmsmis . ion j 21> 
mventioii.w^comra^anoptcaldatasheetbusaccord- c , ad h ^ formed ^ me respective optical 

ing to an embodiment of the present invention and a plurality toanslmssion layer 21 m a vertical direction and a shielding 

of cu-cmt boards optically connected to the opt.cal data sheet ^ Uyer 23 iB1 d>idied beh^ the cM la^B 22. 

The optical transmission layer 21 is a layer for transmit- 

FIG. 4 is a partially enlarged view of the signal processor dng a ^ gnBl bc ^ m In this embodiment, a 0.5 mm thick 

shown in FIG. 3; polymethyl methacrylate (PMMA) layer having high trans- 

FIG. 5 is a partially enlarged view of the optical data bus mittance is used, 

^t^^ A material having a refractive index lower than that of an 

FIG 6 is a sectional view of the* optical* data sheet bus optical transmission path 21 is selected for the clad layer 22. 

shown in FIG. 3 in a direction A- A'; In this instance, since PMMA is used for the optical trans- 

F1G. 7 is a schematic structural diagram of a signal mission path 21, a fluorine-containing polymer is suitably 

processor according to another embodiment of the present employed for the clad layer 22. In this embodiment, to 

invention; 45 prevent a signal beam from jumping over the clad layer 22 

FIG. 8 Is a diagram showing an example of an optical data •? be ^input into to adjacent optical transmission path 21, a 

bus employed in the signal processor shown in FIG. 7; and shielding layer 23 for ateorbing light is provided between 

™„ « . . . . . the clad layers 22. The shielding layer 23 is formed by 

FIG 9 is a diagram showing another example of an dis m a black inorganic pigmeDt mto , c i ad i ayer 

optical data bus employed in the signal processor shown in ^ fonning material Abkck pigmem fflixed ^ a ^ partide 

* organic pigment may be dispersed in place of the carbon 

DESCRIPTION OF PREFERRED black inorganic pigment. A clad layer forming material 

EMBODIMENTS colored by a black dye may be used to form the shielding 

layer 23. In this embodiment, the thickness of each of the 
Preferred embodiments of the present invention will be 55 two clad layers 22 sandwiching the shielding layer 23 is the 
described hereinunder. same as that of the optical transmission path 21, that is, 05 
FIG. 3 is a schematic structural diagram of a signal mm. These sheet materials are prepared, piled up one upon 
processor according to an embodiment of the present another and contact bonded together to construct a laminate- 
invention, which comprises a optical data sheet bus which is structure optical bus shown in the figure, 
an embodiment of the optical bus of the present invention 60 Meanwhile, the circuit board 40 has electronic circuits 41 
and a plurality of circuit boards optically interconnected by (see FIG. 3) such as a VLSI chip mounted thereon, a 
the optical data sheet bus. plurality of light emitting/receiving devices 42 arranged at a 
The optical data sheet bus 20 which is formed by I ami- side end portion thereof at the same pitch as that of the 
nating optical transmissionj*^ei§^^ optical transmission paths 21 in the direction of the thick- 
alternately one upon another is fixed on a base substrate 10 65 ness of the optical data bus 20 as shown in FIG. 4, and an 
which is an example of the substrate of the present inven- electric signal input/output terminal 43 disposed at a lower 
tion. Board connectors 30, . . . , 30 are fixed on the base end portion thereof. 
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When the electric signal input/output terminal 43 of the of the signal beam are carried out in each of the laminated 

circuit board 40 is connected to the board connector 30 on optical transmission layers 21 simultaneously. In this 

the base substrate 10, the y and z directions shown in the respect, the timing for transmitting and receiving a signal 

figure are denned and when the light emitting/receiving beam through each of the optical transmission layers 21 is 

devices 42 on the circuit board 40 are contacted to the 5 synchronized with a clock signal beam given to one of the 

optical data bus 20, the x direction shown in the figure is plurality of laminated optical transmission layers 21 to 

defined. At the same time, the light emitting/receiving specify a signal beam transmitted and received through each 

devices 42 and the optical data bus 20 are optically inter- of the optical transmission layers 21 as a parallel signal. In 

connected. this embodiment, the data bus width is set to be equivalent 

In this embodiment, the electrical connection between the 10 to 32 bits and each of the laminated optical transmission 

circuit board 40 and the electric wires 11 on the base layers 21 is set to be equivalent to 1 bit. Therefore, the 

substrate 10 and the optical connection between the circuit specification of an address and the transmission and recep- 

board 40 and the optical data bus 20 are completed simply tion of data are carried out through 32 optical transmission 

by setting the circuit board 40 in the board connector 30 layers 21. When the bus width is widened to a 64-bit data 

properly. 15 bus width, for example, 64 optical transmission layers 21 

A description is subsequently given of still another ma y Prided. However, such constitutions are also 

embodiment of the present invention. possible that each of the laminated optical transmission 

FIG. 5 is a partially enlarged view of the optical data bus ^ GTs21 ^ * be e ^* valent *> 2b * s or moreand th * two 

of the signal processor shown in FIG. 3. or mo ? of lhe 1™*°^ °ptical transmission layers 21 are 

, . . , , t ^ A f t - , . , „ 20 set to be equivalent to 1 bit. 

Inis optical data bus 20 has a plurality of clad layers 22 » . . « , . , . , , m , A . . 

having a refractrve^»^^ Although polymethyl methacrylate (PMMA) is used as 

ImmMtf^^ ^ °? tlcal trai^ission 21 " the above embodiments 

the adjac^opti^^ P lastlc matenalshaving ,tbc same ^optical characteristics such 

^1nTfi£ure. The clad layer 22 contains an absorber 22« for ' , Jf polystyrene (PS) and polycarbonate (PC) may be used 

absorbing a signal beam propagating in a direction travers- 25 Eve ? ^ P^W™? (PS) or polycarbonate (PC) is used 

mgmecladlayer22topreventmesi^albeamfromleaking as 1 the transmission path 21 a fluonne^ntaining 

into the adjacent optical transmission path 21 at a center P 01 ^ c f° £ ^ !? clad la y er 2 \ M me matcnal of 

portion thereof in the thickness direction. As the absorber the optical diffuse* 21a distributed in the optical transmis- 

22a is used a carbon black inorganic pigment. In this w «on layer 21 to provide an optical diffusion function a 

embodiment, the thickness of the clad layer 22 containing 30 P^ 10 m ^ havm g a dlffer ^ nt refractive index from that 

the absorber 22a is OS mm, the same as that of the optical of an optical transmission portion of the optical transmission 

transmission path 21. As the absorber 22a may be used a la y er 21 can adueve the ™ mc ianctl0n ' 

black pigment mixed with a fine particle organic pigment, Although the thickness of the clad layer including the 

besides the carbon black inorganic pigment. A center portion shielding layer and the thickness of the optical transmission 

in the thickness direction of the clad layer 22 may be colored layer are both set to 05 mm in the above-described 

by a black dye. embodiments, they may be smaller or larger if they do not 

nG.eisasectionalviewmadirecuonA-A'ofmeoptical impair the optical characteristics of the layers. By forming 

data sheet bus shown in FIG. 3. thm layers, an optical data bus having an extremely large bus 

„, . t , , . , - width with a small space can be constructed and hence, the 

The light emitting/receiving device 42 which consists of 40 . 4 t - - : . Al . , 
• iT 1 j a** % j • i_i f i_* data transmission rate can be greatly improved, 
a pair of a laser diode 42a for emitting red visible light J r 
having a wavelength of 650 nm and a photodiode 42b which Although a plastic material is used as the optical trans- 
is sensitive to red visible light having a wavelength of 650 mission layer 21 and the clad layer 22 in the above 
nm is arranged on each circuit board 40 in contact with the embodiments, a quartz glass material can be used instead, 
signal beam input/output portion 25 on the side surface of 45 WheD a <l uartz S 1 ^ material is used, it is preferred that a 
the optical transmission layer 21 of the optical data bus 20 refractive index adjusting material such as P 2 0 5 , AL>0 3 or 
as described above B2O3 is used to prepare sheets whose refractive indices are 

PuJsrii^t^i^g.a^gnal is outpuUxom the laser diode) controlled to specific values and these sheets having a great 
r42Tf the light trar^mirting/receiving device 42 on the^ dlffe rence id refractive index are combined, 

circuit board 40 and v is input into the optical transmission 50; Although each single-layer sheet such as the optical 
layer 21^ofltie optical data bus 20. This input light pippa^Y transmission layer 21 and the clad layer 22 is prepared in 

gates throu^ FiX)lvinemvl jnemacrvlate (PMMA) consutu t- % advance and a laminate structure is formed by contact 
■ ing the optical t ransmission layer^ ; is scattered repeatedlyA bonding of these sheets in the above embodiments, a desired 

by optical diffusers2ia made A polyst yrene (PS) distributed L laminate structure can be continuously formed in a vacuum 

in me pol^ film forming apparatus by a chemical vapor deposition 



(over the sheet of the optical transmission layer 21, and 
■ detected by the photodiode 42b at a side end portion of 
another circuit board 40, . . . , 40 disposed on an end surface^ 
of "the "optical transmission layer 21. In this way, a signal 
transmitted from one circuit board 40 is transmitted to "other" 



method, electron beam deposition method, plasma polymer- 
ization method or the like. Alternatively, a desired laminate 
structure can be formed by a spin coating method or roll 
coating method using materials having the above constituent 
50 substances in each solvent. 



c^cuirbj^dOO, , 40. A signal beam indicative of an In the above embodiments, an optical transmission sheet 

address and a signal beam indicative of data are input into layer 21 in which polystyrene (PS) having a different refrac- 

the same optical transmission layer 21 sequentially from the tive index from that of polymethyl methacrylate (PMMA) is 

laser diode 42a at a side end portion of the circuit board 40. distributed in the polymethyl methacrylate (PMMA) optical 
The receiver of data is specified by the first address signal 65 transmission path material is used to provide a diffusion 

beam and only the specified circuit board 40 receives the function to the polymethyl methacrylate (PMMA) optical 

following data signal beam. The transmission and reception transmission layer material. In place of the optical diflusers 
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21a distributed in the optical transmission layer 21, diffus- 
ible optical elements such as optical diffusible lenses may be 
provided at an input portion ^ofjhe laser diode 42a, or an 
optical diffusion plate foj 

be arranged at a position^nere^figSTrireim from tn'e laser 
diode 42a goes straight through the optical transmission path 

^to c ^ 

shown in FIG. 1. The optical diffusible lens and optical 
diffusion plate are considered as examples of an optical 
diffusion portion used in the present invention. 

Further, in the above embodiments, the light transmitting/ 
receiving device 42 (laser diode 42a and photodiodc 42b) on 
the circuit board 40 is optically connected to the optical data 
bus 20 directly. An optical waveguide may be formed on the 
circuit board 40 and may have a light emitting element or 
light receiving element at an end thereof. 

FIG. 7 is a schematic structural diagram of a signal 
processor according to another embodiment of the present 
invention, and FIG. 8 and FIG. 9 are diagrams showing 
examples of an optical data bus used in the signal processor 
shown in FIG. 7. 

In the signal processor shown in FIG. 7, a cylindrical 
optical data bus 20 is arranged at the center, and circuit 
boards 40 are arranged around the optical data bus 20. The 
cylindrical optical data bus 20, as shown in FIG. 8, is 
structured such that optical transmission layers 21 and clad 
layers 22 are laminated alternately or a shielding layer 23 is 
further disposed between the respective clad layers 22 as 
shown in FIG. 9 to further reduce a cross talk between the 
optical transmission layers 21. 

In this way, the shape of the optical data bus 20 and the 
shape of the whole signal processor are not limited to 
specific ones. 

As described on the foregoing pages, according to the 
present invention, since a signal beam is input into the 
optical bus, and diffused and propagated within the optical 
bus, the optical bus is resistant to environmental changes and 
does not make electromagnetic noise unlike a bus for 
transmitting electric signals. 

According to the present invention, a signal beam output 
from a certain circuit board can be transmitted to all the 
other circuit boards through the optical bus simultaneously. 

Further, according to the present invention, a circuit board 
can be added or removed freely for system extension and a 
special short-circuit connector does not need to be used in an 
empty slot in this case. Therefore, a extensible system can be 
constructed. 

What is claimed is: 

1. An optical bus comprising: 

a plurality of signal beam input/output portions; and 
an optical bus main body forming a common signal path 
for an optical signal to be transmitted among the 
plurality of signal beam input/output portions, includ- 
ing at least one diffusion portion. 

2. The optical bus of claim 1, wherein the optical bus main 
body has optical diffusion portions, provided corresponding 
to the respective signal beam input/output portions, for 
diffusing the signal beams from the signal beam input/output 
portions. 

3. An optical bus comprising: 

a plurality of signal beam input/output portions; and 
an optical bus main body forming a common signal path 
for an optical signal to be transmitted among the 
plurality of signal beam input/output portions, includ- 
ing a plurality of optical diffusers. 
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4. An optical bus comprising: 

a plurality of signal beam input/output portions; and 
an optical bus main body forming a common signal path 
for an optical signal to be transmitted among the 
plurality of signal beam input/output portions, includ- 
ing a plurality of laminated optical transmission layers. 

5. The optical bus of claim 4, wherein the optical bus main 
body has clad layers having a refractive index smaller than 
that of the optical transmission layers, each disposed 
between the respective optical transmission layers. 

6. The optical bus of claim 5, wherein each clad layer 
contains an absorber for absorbing a signal beam propagat- 
ing in a direction traversing the clad layer. 

7. The optical bus of claim 4, wherein the optical bus main 
body comprises clad layers having a refractive index smaller 
than that of the optical transmission layers and contacting 
with the respective optical transmission layers, each of 
which is disposed between the respective optical transmis- 
sion layers, and shielding layers, sandwiched between the 
clad layers, for preventing the propagation of a signal beam 
jumping over a clad layer. 

8. A signal processor comprising: 
a substrate; 

a plurality of circuit boards having mounted thereon at 
least one of a combination of a signal beam output 
terminal for outputting a signal beam and a circuit for 
generating a signal to be carried out on the signal beam 
output from the signal beam output terminal and a 
combination of a signal beam input terminal for input- 
ting a signal beam and a circuit for carrying out signal 
processing based on a signal carried out by the signal 
beam input from the signal beam input terminal; 

an optical bus, fixed on the substrate, having a plurality of 
signal beam input/output portions optically connected 
to the signal beam output terminals and the signal beam 
input terminals mounted on the circuit boards, and 
forming a common signal path for an optical signal to 
be transmitted among the plurality of signal beam 
input/output portions, for diffusing a signal beam input 
from one of the plurality of signal beam input/output 
portions and propagating the signal beam to other 
signal beam input/output portions; and 

a plurality of board fixing portions for fixing the circuit 
boards to the above substrate in such a manner that the 
signal beam output terminals and the signal beam input 
terminals mounted on the circuit boards are connected 
to the optical bus at the signal beam input/output 
portions. 

9. The signal processor of claim 8, wherein each of the 
board fixing portions comprises a board connector for input- 
ting and outputting an electric signal between electronic 
circuits mounted on the circuit board to be fixed to the board 
fixing portion. 

10. The signal processor of claim 8, wherein the signal 
beam output terminal and the signal beam input terminal are 
a light emitting element for emitting a signal beam and a 
light receiving element for receiving a signal beam disposed 
at the positions of the signal beam output terminal and the 
signal beam input terminal, respectively. 

11. The signal processor of claim 8, wherein the signal 
beam output terminal and the signal beam input terminal are 
the signal beam output terminal and signal beam input 
terminal of an optical waveguide for propagating signal 
beams, respectively. 

12. The signal processor of claim 8, wherein the optical 
bus comprises a plurality of laminated optical transmission 
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layers and clad layers having a refractive index smaller than 
that of the optical transmission layers, each disposed 
between the respective optical transmission layers, and each 
of the clad layers contains an absorber for absorbing a signal 
beam propagating in a direction traversing the clad layer. 

13. The signal processor of claim 8, wherein the optical 
bus comprises a plurality of laminated optical transmission 
layers, clad layers having a refractive index smaller than that 
of the optical transmission layers and contacting with the 
respective optical transmission layers, each disposed 
between the respective optical transmission layers, and a 
shielding layer, sandwiched between the clad layers, for 
preventing the propagation of a signal beam jumping over a 
clad layer. 

14. An optical bus comprising: 

a plurality of signal beam input/output portions; and 
an optical bus main body forming a common signal path 
for an optical signal to be transmitted among the 
plurality of signal beam input/output portions, the 
optical bus main body including a plurality of optical 
diffuse rs dispersed therein. 
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15. The optical bus of claim 14, wherein the optical bus 
main body has a plurality of laminated optical transmission 
layers. 

16. The optical bus of claim 15, wherein the optical bus 
main body has clad layers having a refractive index smaller 
than that of the optical transmission layers, each of the clad 
layers disposed between the respective optical transmission 
layers. 

10 17. The optical bus of claim 16, wherein each of the clad 
layers contains an absorber. 

18. The optical bus of claim 15, wherein the optical bus 
main body comprises clad layers having a refractive index 

!5 smaller than that of the optical transmission layers and 
contacting with the respective optical transmission layers, 
each of the clad layers being disposed between the respec- 
tive optical transmission layers, and shielding layers sand- 
wiched between the clad layers. 

20 

* # * * * 



